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ABSTRACT 

This paper repudiates Jensen's hypothesis that 
differences in IQ scores and scholastic achievement in Negro and 
white children are genetically based. Specifically, Jensen's 
identification of IQ scores as a measure of abstract reasoning and 
problem solving and of levels of ability, and his evaluation of the 
magnitude of the genetic component in IQ scores, are stated to have 
raised serious _ guestions. The alternative hypothesis presented is 
that the distribution of the genetic component in the white and Negro 
populations both, which Jensen postulated was a reflection of the 
observed differences in IQ scores, is considered the same in both 
groups. Using the model from guantitative genetics, it is assumed 
that the IQ score (the phenotype) can be represented as the sum of 
two components: (1) that resulting from the genetic structure of the 

individual (the genotype) , and (2) the sum total of all the 
non-genetic influences (the "environment") . Detailed but simplified 
mathematical analysis is used to demonstrate that Jensen has omitted 
consideration of the effects of environmental influence. The need for 
research on the evaluation of environmental effects involving a 
wealth of hitherto ignored cultural and psychological factors is 
emphasized. [Not available in hard copy due to marginal legibility of 
original document. ] (Rj) 
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Rosedlth Sitgreaves 
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In bis peper on IQ end scholastic achievement in tbe Harvard Iduca- 
tional Review [1], Professor Jensen bas suggested, among other things, 
that there appears to be a vide diversity of nental abilities in human 
beings, and, consequently, a need to develop diversified educational pro- 
grams. Few educators would quarrel with this statement, but many of his 
other statements and conclusions have raised serious questions. These 
include his identification of IQ scores as measures of abstract reasoning 
and problem solving, his definition of Level I and Level II abilities, 
and his evaluation of the magnitude of the genetic component in IQ scores. 
In particular, the suggested hypothesis that observed Negro-white differ- 
ences in IQ scores are largely genetic in origin is extremely controversial. 

The comments here era concerned primarily with the probability mocel 
Professor Jensen is examining, and tbe implications that can be drawn from 
it. An example is given of an alternative hypothesis in which racial dif- 
ferences are ascribed only to environmental differences. This hypothesis 

leads to results which are well supported by the data that Professor Jensen 
cites. 



Ihe .lt.rn.tiv. hypoth.ii. l. daacrlbed .. folio.*, for cUrlty of 
praaentation a nuab.r of alapllfylng ...umptloa. or. node. For oxaaple, 
ve attaume that »e at* daallng with “-. -a" aeores, ignoring atuMemnt 
error. However, a aora cooplex foraulatlon which would load to alallar 



raaulta could aaally be davlaad. Following th* nodal iron quantitative 



genetics, we 



assume that the IQ score, i.e., the phenotype, can be represented 
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»• th# (um of two components. One, the genotype, it the result of the 
genetic structure of the individual. For our purposes, we will not decom- 
pose It further, the other component Is the result of ell non-genetlc 



ctrcumstsBces that affect the Individual, and Is generally subsumed under 



the term "environment." He use the teni here to Include both the main ef- 
fect of the individual's environment and the interaction effect of genetic 

structure and environment. Following Falconer [2], the basic equation can 
be written at 



tt> P • G •*«$• S , 



where 

P * phenotypic value, the IQ score 9 
0 m genetic coaponent in the score , 

* * the totality o£ environsnentel effects . 

The equation given in (l) represents the structure of the IQ score 
for any individual; be he black; white; or green# The actual values of 



the components depend not only upon the individual; but also on the wutner 
the test scores have been scaled# Further; the naan values; vari* 
aaces; and covariances in a particular population depend upon the Joint 
probability distribution of 6 and 8 in that population. While Piofessor 
Jensen has clearly stated this fact general; he seems to ignore it in a 
number of specific instances# 

Suppose consider first the characteristics of the groups of indi- 
viduals used in normlng IQ tests. These groups have been almost altogether 
white; with a "normal 0 * range of environmental effects. The scores for a 
given test are seeled so thet the mean for the normlng group la 100, and 
the variance of the scores ignoring measuroaent error is approximately 200# 



The average of the environmental effects for the group Is taken as aero. 

If we assign the index 1 to the norming population, we can represent the 
relation between the naan values of the phenotype and genotype by the equa- 
tion 

( 2 ) ? l • G t •» 100 . 

If we Ignore the covariance of the genetic and environmental components, 
the variance of the IQ scores in a given population is the sun of the 
variances of the two components. For the norming population, this relation 
can be represented by the equation 

< 3) \ “ \ - 200 . 

Xhc herltablUty lnd.x for thi* population H, to defined by 

<*> H - v / V . 

i a t 

Professor Jensen believes that the best estimate of ^ , derived from 
available data on correlations between IQ scores of individuals with vary* 
ing degrees of family relationships, including monosygotic twins reared apart, 
is about *80 • However, as he points out, this is a sample value, based 
on calculations made from relatively email samples, in which the sampled 
environments may not be represented in the same proportions as in the 
norming population, so that tha true value of Hj, la still in doubt. For 
example, in tha Burt study [3] of 53 identical twine reared apart, 29 of 
the natural parents and 32 of tha foster parents were in semi-skilled or 
unskilled occupations, so that the occupational distribution# of tha parents 
are skewed, and concentrated at one and of the occupational scale. 

Suppose, however, for the time being, that we accept the value of .80 



as the value of H. ♦ In such s csss, soot s lapis calculations give us 

Gj • 100 , ? c • .80 *(200) • 160 , 

Si - 0 , V* • .?.0*(200) • 40 , 

1 

for ths noraing population, that is, a white population with a "normal" 
distribution of envlronaents. Ths corresponding standard deviations are 

8«D*« * 12*6 , 

6 l 

3.D.* * 6.3 

*1 

Row 1st us consider a second population, neatly, a Southern Negro popu- 
lation. A number of studies have shown (e.g., see [4], [5]) that for this 
group the asan IQ score is about 05, while the standard deviation of the 
scores is about 12.6 . That is, we have 

<5) P a * % + tz - 85 , 

and 

(6) 0L - f c + ?- - 160 « 

y 2 C 2 *2 

The values of the coaponent aaans and variances depend upon the joint 
probability distribution of G and I in the Negro population* 

The hypothesis proposed for study by Professor Jensen states that the 
observed differences in the assn# and variances of the IQ scores select 

differences In the distribution of the genetic coaponent in the two groups* 

% * 

The alternative hypothesis proposed here considers that this distribution 
is the saae in both the white and Negro populations with the result that 




« Gg • 100 , 
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How, if assume that for Negroes in the South, the totality of the environ* 
■total effects, represented by the coaponent E , is to depress each IQ 
score by a fixed amount, and we assnae that this aaonnt is 15 points, we 

have 



so that 



and 





0 



9 




°2 + *2 



100 - 15 - 85 



V • * + T. - + o - 160 . 

P 2 «2 *2 



Thus, we obtain from the model exactly the values that have been observed. 

The fact that we can foraulate a model which reproduces an observed 
set of data does not necessarily validate the model. For the simplified 
model given above, a number of questions can be raised, including the 
effect of ignoring measurement error in the Negjo scores. By appropriate 
modifications, however, it seems possible to formulate a more realistic 
model, which is intuitively plausible, and which would yield equally good 
agreement with the data. The real point of the simplified model is to 
Illustrate the fact that a number of alternative models exist which yield 
results in accordance with the data, and to emphasise the need, particularly 
in our present social situation, for the concentration of research efforts 
on the evaluation of environmental effects. 

In this connection, it seems worth mentioning that the kinds of 




socio-economic eiaiufis that have been used so fsr la attempting to control 
on environmental effects sppeer to omit a wealth of cultural and psychological 
factors which may be much more important than father's occupation, or 
parents' education, in determining children's responses to IQ teste. The 
problems of measurement Involved In evaluating such factors are massive, but 
they cannot be ignored. 
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